Dear Editor, We recently read with great interest the notable contribution of Wolf et al. [1] and thank the authors for sharing their exciting ideas on hypomagnesaemia in cancer patients with us. Magnesium, the forgotten cation [2] , seems get an emerging impact in oncology. But, actually this happens not through its presence, even more by its absence.
Magnesium, the second most abundant intracellular cation of the human body, is an essential cofactor in all biological systems involving bioenergetics, but in clinical medicine, in particular oncological sciences, it seems to be neglected [3, 4] .
Hypomagnesaemia in oncology is frequently observed after the application tubolotoxic substances, like antineoplastic treatment with cisplatinum [5] . Nephrotoxicity of cisplatin may result in increased magnesium excretion, even before renal function becomes affected [6] . The anticancer activity of cisplatinum has been also linked to its effects on mitochondrial magnesium and to nucleic acid magnesium. Since tumor growth has been enhanced by supplementation with magnesium, preventing or correcting the induced magnesium depletion, it was anticipated that magnesium administration to cancer patients under treatment might diminish the efficacy of the antineoplastic regimen. However, clinical experience has obviated that apprehension: Magnesium supplementation accompanying cisplatinum treatment has not affected tumor growth rates in cancer patients [7] .
New aspects of hypomagnesaemia resulted from the introduction of the epidermal growth factor receptor (EGFR) monoclonal antibodies cetuximab and panitumumab in the treatment of metastatic colorectal cancer [8] . Surprisingly, both antibodies can cause a significant hypomagnesaemia in about one third of treated patients by an unexpected interaction with the transient receptor potential melastatin TRPM6 [9] [10] [11] . More surprisingly, this therapy-associated hypomagnesaemia is related to significant better treatment response and progression free and overall survival. This effect was even more pronounced than the development of a severe acne-like skin rash, which is a well-known surrogate parameter for treatment response [12] .
As one can clearly see in the contribution of Wolf et al. [1] these results are difficult to interpret: On one hand this phenomenon may only be a surrogate parameter for any kind of sufficient expression of EGFR, like the well described acne-like skin rash, on the other hand it could be an independent prognostic factor and the treatment-induced magnesium deficiency itself will directly contribute to the tumortoxic effect of the EGFR antibodies [10] . As we know from literature magnesium is needed for cancer development, tumor growth and dissemination as well as in different processes involved in DNA repair and regeneration [13, 14] . Hence, hypomagnesaemia generally might amplify the effect of DNA damaging cancer treatments and thereby be a chemo-and radiosensitizer. Therefore, as we postulated before [15] , hypomagnesaemia would also be useful in radiotherapy, because the primary tumor effect of irradiation is mediated by the lower ability of tumor cells to repair the so called sublethal DNA damage, hypomagnesaemia may increase the therapeutic ratio by inhibiting DNA repair. Therefore, we need more preclinical and clinical studies to better understand potential underlying mechanism and to evaluate whether the described positive effects of hypomagnesaemia also occurs under other magnesium deficiency inducing agents, like cisplatinum [16] . We must know, whether we should substitute this treatment induced magnesium deficiency in tumor patients, and we may go that far to hypothesize, that inducing hypomagnesaemia, e.g. with diuretics etc, may support the tumortoxic effect of various forms of anticancer treatment. On the other hand we clearly agree with Wolf et al. [1, 17] , that low magnesium levels bear several risks for human health, like the well described immuno-inflammatory response, which can clearly counteract the postulated positive effects of hypomagnesaemia [17] .
Altogether, these results show that magnesium is a fascinating ion, which is embedded in complex oncological interactions and causes positive or negative results, depending on the special clinical context and high or low serum levels [17] . In any case, these results should prompt us to revisit our understanding of magnesium substitution in tumor patients. When is it necessary, and useful and when should it avoided?
